Effects of anticonvulsant drugs on substantia nigra pars reticulata neurons.
Enhancement of gamma-aminobutyric acid transmission within the substantia nigra has been shown to prevent the motor manifestations of chemically induced and kindled seizures. These findings raise the possibility that the substantia nigra might constitute a site of anticonvulsant drug action if these drugs share an ability to suppress propagation of seizure activity from the nigra to motor effector sites. The current studies monitored effects of a diverse group of anticonvulsant drugs on the extracellular, single unit activity of nondopaminergic neurons of the substantia nigra pars reticulata in awake, paralyzed and locally anesthetized male rats. Intravenous phenytoin (1.25-160 mg/kg) and carbamazepine (1.25-40 mg/kg) did not alter neuronal firing at any dose. Conversely, both diazepam (31.25-8,000 micrograms/kg) and clonazepam (2-500 micrograms/kg) partially inhibited firing (to 46 +/- 11% and 59 +/- 6% of base-line rates, respectively), although clonazepam was approximately 16 times more potent in eliciting equivalent degrees of inhibition. Valproic acid (5-640 mg/kg) and phenobarbital (1.25-80 mg/kg) also slowed firing to 65 to 70% of base-line rates, but did so only at the highest doses administered. However, the anesthetic barbiturate pentobarbital (0.3125-80 mg/kg) completely suppressed firing by the highest dose tested. Of those drugs used exclusively for treatment of absence seizures, trimethadione (12.5-800 mg/kg) caused dose-related inhibitions to 37.6 +/- 9.8% of base-line, whereas ethosuximide (12.5-800 mg/kg) markedly stimulated firing, nearly doubling firing rates after the 200 mg/kg dose.(ABSTRACT TRUNCATED AT 250 WORDS)